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1. INTRODUCTION
In [2], one agreement has made from RAN2 #108 meeting that different CG could be configured with shared HARQ processes.
	Agreements of CG:
1 The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes.    If HARQ processes are shared the same CG timer value has to be configured.  
2 The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.
3 Retransmissions can be done on different CG resources as long as they are with the same TBS with the same HARQ process 
4 cg-RetransmissionTimer is always configured for NR-U
5 For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.
6 The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.


In this contribution, we discuss remaining issues for DFI in NR-U.
2. DISCUSSION
CG
In NR-U, DFI is introduced. Different from LTE LAA/eLAA/FeLAA, a minimum DFI time delay (i.e., cg-minDFIDelay-r16) for network to process PUSCH and generate corresponding DFI is defined from ending symbol of PUSCH to starting symbol of PDCCH carrying DFI. In other words, if interval between ending symbol of PUSCH associated to HARQ process ID, i to starting symbol of PDCCH carrying DFI is smaller than cg-minDFIDelay-r16, the DFI associated to HARQ Process ID, i is not valid. Thus, UE does not perform retransmission associated to HARQ Process ID, i. In addition, according to TS 38.331[1], each configured grant could be configured with one minimum DFI time delay value. 
Observation 1: 	According to current standard, minimum DFI time delay is configured per CG. 
Furthermore, multiple active configured grants for a UE is introduced in NR-U. According to RAN2’s progress in [2], the multiple active CGs could share one or multiple HARQ processes. In other words, for a given HARQ process ID shared by CG1 and CG2, UE could use either or both CG1 resource and CG2 resource for transmission for a TB for the given HARQ process ID. However, since minimum DFI time delay value for different CG could be configured with different value, it’s unclear for UE to validate whether a received DFI for the given shared HARQ process ID is valid or not. For example, in Fig. 1, HARQ process ID, 3 is shared by CG1 and CG2, and minimum DFI time delay for CG1 is X, for CG2 is Y. For a received DFI for HP3 (e.g., the left one), since interval between PUSCH and DFI is larger than both X and Y, UE could validate DFI for HP3 is valid. However, if interval between PUSCH and DFI is larger than X and smaller than Y, how UE validates received DFI.  
Observation 2: 	Considering a given (shared) HARQ process ID associated to multiple CGs with different minimum DFI time delay value, 
· It’s unclear for UE to use which minimum DFI time delay value
· It’s unclear for UE to validate whether a received DFI for the given (shared) HARQ process ID is valid or not. 
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Fig. 1
The first solution for this issue is that UE derives the minimum DFI time delay for a shared HARQ process ID from multiple CGs, based on latest CG. According to Fig. 1, since latest CG is CG2, the received DFI (e.g., the right one) for the shared HARQ process ID (e.g., HARQ process ID, 3) is not valid (e.g., interval of PUSCH to DFI is smaller than Y). The second solution is that minimum DFI time delay is configured per HARQ process ID instead of per CG. In our view, we slightly prefer the first solution since it’s simple and with less spec impact.
Proposal 1: 	RAN1 down-select following alternatives for determining minimum DFI time delay for a shared HARQ process ID from multiple CGs: 
· Alt1: UE derives a minimum DFI time delay for the shared HARQ process ID based on latest CG. 
· Alt2: UE is configured with minimum DFI time delay for each HARQ process ID instead of for each CG.
Proposal 2: 	RAN1 adopts Text proposal 1, if Alt1 in proposal 1 is selected.
DG
In Rel-16, NR-U also supports to validate a received DFI for PUSCH scheduled by a DCI format, and current text (i.e., PUSCH scheduled by a DCI format) in TS 38.213 [3] seems cover DG scheduled initial uplink transmission and DG scheduled retransmission associated to a CG initial transmission. For a given HARQ process ID associated to one CG, UE could derive a minimum DFI time delay for PUSCH scheduled by DG. However, for a given HARQ process ID associated to multiple CGs or not associated to any CG, current text in specification may not work since UE cannot determine the minimum DFI time delay from multiple CGs and there is no cg-minDFIDelay-r16 for determining the minimum DFI time delay. 
Observation 3: 	For DG scheduled PUSCH with a HARQ process ID associated to CGs with different minimum DFI time delay value, it’s unclear for UE to validate whether a received DFI for the HARQ process ID is valid or not. 
Observation 4: 	For DG scheduled PUSCH with a HARQ process ID without associated CG, it’s not feasible for UE to validate whether a received DFI for the HARQ process ID is valid or not. 
For the first issue (i.e., HARQ process ID shared by multiple CGs with different minimum DFI time delay value), proposal 1, 2 for CG could be reused for determining minimum DFI time delay for DG scheduled PUSCH. 
For the second issue (i.e., HARQ process ID without associated CG), we propose to clarify RAN1’s common understanding that a received DFI for PUSCH scheduled by a DCI format is support only for DG scheduled PUSCH retransmission for CG, that is the DG (i.e., DCI) is scrambled by CS-RNTI. In other words, DFI for dynamic grant scheduled PUSCH is NOT support for the dynamic grant scheduled PUSCH (re)transmission , that is the DG (i.e., DCI) is scrambled by C-RNTI.
Proposal 3: 	For DG scheduled PUSCH with a HARQ process ID associated to CGs with different minimum DFI time delay value, RAN1 down-select following alternatives
· Alt1: UE derives a minimum DFI time delay for the HARQ process ID based on latest CG for the HARQ process ID. 
· Alt2: UE is configured with minimum DFI time delay for each HARQ process ID instead of for each CG.
Proposal 4: 	RAN1 adopts Text proposal 2, if Alt1 in proposal 3 is selected.
Proposal 5: 	In Rel-16, RAN1 clarify CG-DFI for dynamic grant scheduled PUSCH is support only if the dynamic grant is scrambled by CS-RNTI. 
· CG-DFI for dynamic grant scheduled PUSCH is NOT support if the dynamic grant is scrambled by C-RNTI in Rel-16.
Proposal 6: 	RAN1 adopts Text proposal 3.

3. CONCLUSION
In this contribution, we propose the following:
Observation 1: 	According to current standard, minimum DFI time delay is configured per CG. 
Observation 2: 	Considering a given (shared) HARQ process ID associated to multiple CGs with different minimum DFI time delay value, 
· It’s unclear for UE to use which minimum DFI time delay value
· It’s unclear for UE to validate whether a received DFI for the given (shared) HARQ process ID is valid or not. 
Proposal 1: 	RAN1 down-select following alternatives for determining minimum DFI time delay for a shared HARQ process ID from multiple CGs: 
· Alt1: UE derives a minimum DFI time delay for the shared HARQ process ID based on latest CG. 
· Alt2: UE is configured with minimum DFI time delay for each HARQ process ID instead of for each CG.
Proposal 2: 	RAN1 adopts Text proposal 1, if Alt1 in proposal 1 is selected.
Observation 3: 	For DG scheduled PUSCH with a HARQ process ID associated to CGs with different minimum DFI time delay value, it’s unclear for UE to validate whether a received DFI for the HARQ process ID is valid or not. 
Observation 4: 	For DG scheduled PUSCH with a HARQ process ID without associated CG, it’s not feasible for UE to validate whether a received DFI for the HARQ process ID is valid or not. 
Proposal 3: 	For DG scheduled PUSCH with a HARQ process ID associated to CGs with different minimum DFI time delay value, RAN1 down-select following alternatives
· Alt1: UE derives a minimum DFI time delay for the HARQ process ID based on latest CG for the HARQ process ID. 
· Alt2: UE is configured with minimum DFI time delay for each HARQ process ID instead of for each CG.
Proposal 4: 	RAN1 adopts Text proposal 2, if Alt1 in proposal 3 is selected.
Proposal 5: 	In Rel-16, RAN1 clarify CG-DFI for dynamic grant scheduled PUSCH is support only if the dynamic grant is scrambled by CS-RNTI. 
· CG-DFI for dynamic grant scheduled PUSCH is NOT support if the dynamic grant is scrambled by C-RNTI in Rel-16.
Proposal 6: 	RAN1 adopts Text proposal 3.
Text proposal 1 for TS 38.213 [3]
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A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with a DFI flag field and CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions based on an when a DFI flag field value is set to '1', if a PUSCH transmission is configured by ConfiguredGrantConfig.
The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for all HARQ processes for a serving cell of a PDCCH reception that provides DCI format 0_1 or, if DCI format 0_1 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field. 
For a PUSCH transmission configured by ConfiguredGrantConfig, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16 associated to the latest PUSCH transmission configured by ConfiguredGrantConfig for the transport block of the corresponding HARQ process number.
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFIDelay-r16  or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is NACK.



Text proposal 2 for TS 38.213 [3]
	10.5	HARQ-ACK information for PUSCH transmissions
A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with a DFI flag field and CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions based on an when a DFI flag field value is set to '1', if a PUSCH transmission is configured by ConfiguredGrantConfig.
The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for all HARQ processes for a serving cell of a PDCCH reception that provides DCI format 0_1 or, if DCI format 0_1 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field. 
For a PUSCH transmission configured by ConfiguredGrantConfig, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFIDelay-r16 associated to the latest PUSCH transmission configured by ConfiguredGrantConfig for the transport block of the corresponding HARQ process number or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16 associated to the latest PUSCH transmission configured by ConfiguredGrantConfig for the transport block of the corresponding HARQ process number, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16 associated to the latest PUSCH transmission configured by ConfiguredGrantConfig for the transport block of the corresponding HARQ process number, if a value of the HARQ-ACK information is NACK.




Text proposal 3 for TS 38.213 [3]
	10.5	HARQ-ACK information for PUSCH transmissions
A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with a DFI flag field and CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions based on an when a DFI flag field value is set to '1', if a PUSCH transmission is configured by ConfiguredGrantConfig.
The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for all HARQ processes for a serving cell of a PDCCH reception that provides DCI format 0_1 or, if DCI format 0_1 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field. 
For a PUSCH transmission configured by ConfiguredGrantConfig, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
For a PUSCH transmission scheduled by a DCI format, scrambled by CS-RNTI, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFIDelay-r16  or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is NACK.
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